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$\eta=(A_{1}(t)\cos m\theta+A_{2}(t)\sin m\theta)J_{771}(k_{7?l’ l}r)$ , (1)
$z$ $z=0$
$(\uparrow-., \theta)$ $\theta=0,$ $\pi$
$m$ $0$ 7?
$k$ , $J_{m}’$ $n$
$\uparrow 77$ $n$, $(\uparrow n, ??)$
$t$ $(m, n)$ $A_{1}(t)$ $A_{2}(t)$
$\omega_{m.n}=\sqrt{gk_{mn}tanhk_{mn}d}$ $g$
$x=x_{0} \cos\frac{2\pi}{T}t$ , (2)
$T$ $(1, 1)$ $T_{0}(=2\pi/\omega_{1,1})$
$\eta$
$\eta=a[(p_{1}\cos\omega t+q_{1}\sin\omega t)\cos\theta+(p_{2}\cos\omega t+q_{2}\sin\omega t)\sin\theta]J_{1}(kr)$ , (3)




$\epsilon\equiv(x_{0}/a)^{1/3}\ll 1$ , (4)
$p_{n},$ $q_{n}=O(\epsilon)\rangle$ $[n=1,2]$




$\{\begin{array}{l}\dot{p}_{1}=-\alpha p_{1}-(\beta+AE)q_{1}+BMp_{2}\dot{q}_{1}=-\alpha q_{1}+(\beta+AE)p_{1}+BMq_{2}+cx_{0}/a\dot{p}_{2}=-\alpha p_{2}-(\beta+AE)q_{2}-BMp_{1}\dot{q}_{2}=-\alpha q_{2}+(\beta+AE)p_{2}-BMq_{1}\end{array}$ (6)
$t’(=\omega t)$
$\{\begin{array}{l}\lrcorner\eta,l=p_{1}q_{2}-p_{2}q_{1}’E=(p_{1^{2}}+q_{1^{2}}+p_{2^{2}}+q_{2^{2}})/2\end{array}$ (7)
$M$ $E$ 3 $A$ $Bc$ $a/d$
$a/d=0.655$ $A=0.224,$ $B=-0.306,$ $c=1.315$
$\beta$
$\beta=\frac{t\iota^{2})-\omega_{1,1}^{2}}{2\omega_{1,1}^{2}}$ , $(\mathfrak{d}))$
( ) ( )
$\beta$ (5)
$\alpha$ $E$
$E\propto\exp(-2\alpha\omega t)$ , (9)
Funakoshi $Inoue^{2)_{-}3)}$





(6) $(p_{1}(t’) q_{1}(t’)p_{2}(t’) q_{2}(t’))$ $\alpha x_{0}/a$ : $\beta$ ) $ABc$
$\nu$ $(\nu p_{1}(\nu^{-2}t’)\nu q_{1}(\nu^{-2}t’)\nu p_{2}(\nu^{-2}t’)\iota/q_{2}(\nu^{-2}t’))$
$\iota/^{2}\alpha,$ $\iota/^{3}x_{0}/a,$ $\nu^{2}\beta$
) $A,$ $B,$ $c$
$\alpha/(x_{0}/a)^{2/3}=$ const. $(x_{0}/a \alpha)$ $T_{r}$
$\alpha$ (9) $\alpha=0.0043$
$x_{0}$ /o-
(6) $(p_{1}(t’))q_{1}(t’)p_{2}(t’)$ $q_{2}(t’))$ $(p_{1}(t’))q_{1}(t’)$ $-p_{2}(t’))$
$-q_{2}(t’))$
(6) Miles1) $\cos\theta$
$p_{2}=q_{2}=0$ $\cos\theta$ $\sin\theta$ $\eta$
2
1 $x_{0}$


































$(p_{1} q_{1} , p_{2} q_{2})arrow(p_{1} q_{1}, -p_{2} -q_{2})$
2 $T_{r}$ $x_{0}\leq 0.00103a$
$x_{0}$ $4(a)$
$\tau$ $T$




homoclinic orbit ( ) $x_{0}$
homoclinic bifurcation (homoclinic orbit ) [ $h.b$ .
$]$ $x_{0}$ 2
( )
( ) 4(d) 4(c)
2
5 5 $x_{0}$ homoclinic orbit
Hopf
homoclinic orbit $\tau$ $T_{r}$ $\tauarrow\infty$
2 $\tauarrow\infty$ 1 L.
5
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$\tauarrow\infty$ II 5 $0$
II $\cross$ I Glendinning Sparrow5) 3
homoclinic orbit
I II
$\nu_{1}(>0)$ $\nu_{2}\pm i\omega_{2}(\nu_{2}<0)$ $|U_{2}^{r}|/\nu_{1}$ 1
I 1 II (6) 4
homoclinic orbit 3 $\nu_{3}(<0)$
(6) $\nu_{3}$








1 (period-doubling bifurcation )[ p.d. $b$ . ]
2 4








6(b) I $I^{+}$ $x_{0}=0.002294a$ 2
$6(c)$ $6(b)$ (c) A
(b) $T_{r}=0.0102$
(c) $T_{r}=0.0088$
$6(c)$ 1 p.dd. $b$ .
$x_{0}$ 6 $\tau-T_{r}$ fold
$p.d.b$ .
$-)-$ window




II $x_{0}=0.001195a$ $h.b$ . $4(c)$
$T_{r}$ I $x_{0}$ told
( 4(d) ) 1 symmetry-breaking bifurcation $($
s.b.b. ) $4(d)$ $7(a)$ 2 $s.I_{-)}^{-}.b$ .
$s.b.b$ .
$I^{\overline{J}}\cdot d.b$ .
$x_{0}$ ^ $7(b)$ $\tau-T_{r}$
$7(c)$ kink
$|)_{\backslash }$




) $x_{0}=0.002483a$ II $II^{+}$
$7(d)$ 7(c) (d) $B$ $T_{r}$
(c) $T_{r}=0.0127$
(d) $T_{r}=0.0095$
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